Abstract − Chemical investigation of the plant Tristemma hirtum P. Beauv (Melastomataceae) resulted to the isolation of a new flavonol glycoside named quercetin-7-O-α-D-arabinofuranoside (1), together with nine known
Introduction
Melastomataceae are among the most abundant and diversified groups of plants throughout the tropics in the world, mainly widespread in many regions of Africa and West Cameroon. They are predominantly pantropical plants, including approximately 163 genera and 4300 species.
1 Many species of this family are known by their different uses in folk medicine as antioxidant, 2, 3 antihypertensive, 4 antihyperglycemic, 5 hemostatic 6 and antihepatitis drugs. 7 Antiinflammatory, 6 antimicrobial, 3, 8 and cytotoxic effects 2 have also been investigated. Cumulative phytochemical studies of Melastomataceae plants have indicated an abundance of polyphenols 9 , flavonoids 10 , fatty acids, steroids, and free triterpenoids.
11 A great variety of natural compounds found in this family and their pharmacological properties prompted us to study the chemical constituents of Tristemma hirtum P. Beauv.
As a rare species, T. hirtum is widely used in the West
Region of Cameroon for the treatment of typhoid, skin diseases, hemorrhoids and pregnancy control as declared by the ethnical population. Despite of the traditional use of this plant, no scientific report or information was found in the literature regarding either its biologica activity or its chemical constituents. In our continuous investigation of secondary metabolites from Cameroonian medicinal plants belonging to Melastomataceae family 3 , the present study was undertaken in order to characterize the chemical constituents of the aerial part of this plant. The study led to the isolation and structural elucidation of ten compounds from both ethyl acetate and n-butanol soluble fractions of its methanol extract, amongst which one new flavonol glycoside (1) and nine known compounds (2 -10) were characterized.
Experimental
General experimental procedures − UV spectra were recorded using a PhotoLab 6600 UV-VIS 143320661 2.17-WTW-2.20 and the IR spectra were recorded as KBr discs on a Shimadzu FTIR-8400S. The 1 H-NMR, COSY, HMQC and HMBC spectra were performed in deuterated solvents on a Bruker DRX-500 Spectrometer at 500 MHz/125 MHz and on a Bruker AVANCE 700 spectro-meter (Bruker, Germany) at 700 MHz/175 MHz. All chemical shifts (δ ) are given in ppm units with reference to tetramethylsilane (TMS) as an internal standard, and the coupling constants (J) are in Hz. ESI mass spectra were carried out on an Agilent 6210 ESI-TOF mass spectrometer (Agilent Technologies, Santa Clara, CA, USA). Column chromatography was performed using 70 -230 mesh and 230 -400 mesh silica gel 60 (Merck), and sephadex LH-20. Fractions were monitored by TLC using Merck pre-coated silica gel sheets (60 F 254 ), and spots were visualized under UV light (254 and 365 nm) and by spraying with 50% H 2 SO 4 and heating at 110 Extraction and isolation − The air-dried plant of Tristemma hirtum P. Beauv (3 kg) were extracted three times (each time for 24 h) by maceration with MeOH (15 L) at room temperature. The filtrate obtained was concentrated under reduced pressure to yield a dark crude extract (543.3 g). A part of this extract (519 g) was suspended in water (500 mL) and successively extracted with EtOAc and n-BuOH which were concentrated to dryness under reduced pressure to afford EtOAc (130 g) and n-BuOH (136 g) fractions, respectively.
A part of the EtOAc extract (100 g) was subjected to column chromatography (CC) over silica gel using hexane-EtOAc (95:5 → 0:100) and EtOAc-MeOH (100:0 → 70:30) to afford 64 fractions of 300 mL each. These fractions were combined on the basis of their TLC profiles into six main fractions F1 →F6. Fraction F6 (6.5 g) was rechromatographed on silica gel column using the tertiary system of EtOAc-MeOH-H 2 O (90:10:5) to afford ten sub-fractions (F6 a -F6 j ). Subfraction F6 j (200 mg) was further purified on the reverse phase (RP-18) column chromatography, eluting with MeOH-H 2 O (95:5) to yield compound 2 (58.9 mg). Fraction F5 (21 g) was subjected to column chromatography over sephadex LH-20 using MeOH as the eluent to yield 3 (98 mg) as well as a complex mixture which was purified using a system of n-hexane-EtOAc (20:80) to yield 4 (6.1 mg) and 5 (8.4 mg). Fraction F3 (15 g) was rechromatographed on silica gel column with hexane-EtOAc (40:60) to afford four sub-fractions (F3 a -F3 d ). Compound 6 (40 mg) was crystalized from sub-fractions F3 a (150 mg) in MeOH. The subfraction F3 d was subjected to CC over sephadex LH-20 gel using MeOH and then purified on silica gel column using hexane-EtOAc (40:60) as eluent to yield 1 (18.4 mg), 7 (14 mg) and 8 (10.6 mg). Fraction F4 (11 g) was subjected to sephadex LH-20 gel column chromatography to obtain 3 sub-fractions (F4 a -F4 c ). Sub-fraction F4 c (350 mg) was purified on the reverse phase silica (RP-18) column chromatography eluting with MeOH-H 2 O (30:70) to yield compound 9 (25 mg). Subfractions (F6 a -F6 i ) (6 g) were combined mainly on the basis of TLC to a part of n-BuOH extract (100 g). The resulting fraction was subjected to column chromatography over silica gel eluted with (EtOAc-MeOH with increasing polarity) to yield five main fractions (A-E). Fraction C (EtOAc-MeOH 80:20) (8.8 g) was subjected to sephadex LH-20 gel column chromatography to obtain 10 (125 mg) upon recrystallization from MeOH and a mixture C2.
Compound (1 Asiatic acid (7) − White powder. 
Result and Discussion
A dry aerial part of T. hirtum (3 kg) was extracted with methanol. The crude extract (519 g) suspended in water was successively extracted with EtOAc and n-BuOH to yield 130 g and 136 g of EtOAc and n-BuOH extracts, respectively. Parts of EtOAc and n-BuOH fractions were subjected to column chromatography over silica gel and sephadex LH-20 gel to yield ten secondary metabolites (1 -10) (Fig. 1) . Nine among them were identified as 3'- 4 Hz, H-5'), 7.52 (1H, dd, J = 8.4, 2.1 Hz, H-6') and 7.55 (1H, br s, H-2').
16
The total assignment of the 20 This sugar was shown to be attached C-7 of quercetin from the HMBC correlation between δ H 5.49 (H-1'') and δ C 161.3 (C-7). Furthermore, the D-configuration for this sugar was assumed based on Massiot and Lavaud's assertion regarding this configuration commonly found for this monosaccharide in natural products from plant kingdom. 21 Therefore, its α-anomeric configuration was able to be determined from the singlet nature of its anomeric proton.
20 Consequently, the structure of compound 1 was determined as quercetin 7-O-α-Darabinofuranoside. It is important to mention that the homologue of this compound (quercetin 7-O-α-Darabinopyranoside) has previously been reported from various sources including Reaumuria soongarica (Tamaricaceae). 22 To the best of our knowledge, compound 1 has not been isolated from a natural source. 
